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[57] Abstract: 

PURPOSE: To provide a new DNA having an action to control the manifestation of 
structural gene. CONSTITUTION: A DNA originated from isocitrate lyase (ICL) gene 
of coryneform group of bacteria. It is integrated into a vector DNA together with a 
structural gene coding a protein and has an action to control the manifestation of 
the structural gene when introduced into a host coryneform group of bacteria. For 
example, a DNA included in the base sequence from the 1st to the 102nd bases of the 
base sequence of formula. It can be produced by extracting chromosome DNA from a 
coryneform group bacteria capable of producing glutamic acid, integrating the DNA 
into a plasmid, etc., transforming a microorganism with the recombinant DNA and 
separating the clone holding the recombinant DNA containing the objective DNA 
fragment.COPYRIGHT: (C)1993,JPO&Japio 
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im&m i] =» y *w3tm<o<{ y^^mv r—v 

(ICL) aSe^lC*&-f SDNAT'fcoT. 9>*9 

*&s*k *Mmm\z&A£tiitbz\^ mm 

!f*^lfB®ODNA 0 

3 ] EJ9## 3 fca*$*l34SSE?j0>SS 1 # 
H*7 0 2#*-C©ttffla5!lfc^*ix6DNA-e*> 
5ii*SliS^ODNA 0 

[ft*E4] WiSate^dS, ICL, j3-#7*hi/ 
-if, -f^ayy, JESfi*^^, ^f^-7xDy 

ODNA 0 

as, 3 y^/N^x y :/u-ev^xy ^Ajausj; 

lfS^DNAo 

£0^5 ^AATCC13032 % =» ]) V £A • T± V 

T->K^^ 7 AATCC13870 , =y^^f y^A'Tt 
Y9^9%9 AATCC15806, ny^fy £A . jj/u 
•*-^ATCC15991 % =»y^ry ?A • y *ATC 

C13868 , ay^ry *A • ^i? =*-7ATCC17965 

> ^y^^ry *a • y y ?aatcci5990 v 

^ry ?A --f^y^7>f 7AATCC14068 , :/UtV* 
^7^y £A • f-y^n y x-f ^ AATCC14066 , ?U\f/< 

y 1>A -x>f^y^ v yAATCC14020 , ^Utf/^xy £ 
A • :7y:/AATCei4067 , ^1/tV^fy ?A • ^ h 
;0*AATCC13869 , yu^fy^A. nif 
!>AATCC13825 *5<fctf, ^o/^ry «)A • 
T7^7AATO15354 d^»«ix5l»*3«512«<DDN 
A 0 

Ajg, ^i/^fy ^Am^it/^^u^^xy *a 

A • ^ ^ 9 AATCC13032 x ^y^/^fy^A-T 
TzhTi/Vy* 7AATCC13870 , ^y^ry^A* 
T*fe h 5 * AATCC15806 % =i y */^x y £A • 

#/W-:xATCC15991 % 3 ]) ^/<fr y ? A • /n— * a y 
*ATCC13868 , ^y^/^ry £A • ^ 7-fe=«— 7ATCC 

17965 % ^y^f!) ^-yy *aatcci599o , y 

UfcX^xJJ ?A --r^y^7>f7AATCC14068 , :7V 



\f'<9¥ y #a • -y-^^n yf>r^ aatccho66 , :/u 
tr^^^y #a • *f-*?—9 y *atcci9240 h >>vev< 
^^y ^a • x-r^y ^^aatcci402o , /i/t:/^f 

y *A • ^7^AATCC14067 . ^ lx fcV^x y ? A - y 
9 h?T — 7<^^AATai3869 , 7 f l/tV^r y • 
nif?AATCC13825 #£1^ ^o/^f y !>A • 7^ 
^^Ty^5AATCC15354 *»6>atth,5»**7E«<D 
DN A 0 

9 ] ^ y *M*ifl««M' v * ^ y& y 

(ICL) ite^^fi^-r^DNAT'fcoT, 

a^ttytmm^DNA 0 

[fS*si o] =»y^^s^y^^>^yr— ^ 

(ICL) ite-T-lcS^-rSDNA-CfooT, 9>s<9 

k-t ssigae^ k&^j? ^-dna icm^- 

a* ftfcffi&x. D N A 4r-& tf 8M*o 

1] 3y*IjWio^y^xy857-f 
(ICL) fifi^Kfi^-f £DNA-Cfco"C 

*&*tixfe±=v*mmmcmAistiitkz\^ mm 
^^©»a*Bi«-rs^sr*ri-5DNAi:*^ 

^«Sr=»-Ki-««igae^i^^^-DNAJcj|a* 
a* fLfctt**. DN A Sr^tf?gJCte*ft:Sr»ajc«# 

frhm9>'<?m*&Jfri-%Zk$:$fWLk~rZ9>'s<? 
[000 1] 

iii:ft*t5DNA^ot, «^ae^co^m«rp 

W-f 5f^ffl Sr^-T ^ff^D N A*5 J: V«tixSr*Jffl LT^T 
[0 0 0 2] 

[se*oft«] laift^DNAttflf^jgu mm£im<D 
^ s ft £ ate*** #«r±ic t o x^mxh zm&. 

mmfy&mzj&®\sxmh*zzfu*-9-t:mm 
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3te-7-tf>R*38?S* (Goeddel, D. , et. al. , x 
^ • • if • i-i/ 3 -Jvl/ • Ty&x ^ - • ^ • * 
-Y^^* (Proc. Natl. Acad. Sci.) U.S.A., 76 , 106 
(1979), Edman, J. C, et. al. , — (Nature), 

291 , 503(1981), Shimatake, H. , et. al. — 
(Nature), _292 , 128(1981)] dSflfcS: £ *VOfc •? . ^<£> 

[0 0 0 3] ffi&xDNA&^fr«©T^/® 

^-aMtbftT^* 0SS8BB863-273469) i>K &$L*m 

tcm&hZ> (4*gBBg62— 151184) 0 L^L, Z<Dft$ijj 
[0 0 0 4] 

\WJ\tmfc\s&ot1rZ>Wim lot, 
[0 0 0 5l 



frtm#>Xlth\,^k$:&M{,tio Z-<DmteT\zm3lsX 
I C Lig^-Sr^- K*f SDN AffiX*? n- S/fcU 
S&fifc^<£>3S§l £P3®i-f 3 fl^S £ Wi" 5DNA ©IIS 

[0006] WT> *^SrP««^m^r5o #3891 

^-DNAiCffl^^n, ?g^^y^S^»l^A$tL 
DNA (£*T\ ICL/n^^^t) , *5J:tm 
?-t^^-DNA tltcM&X. DNA&§ 

[ooo7] ±ia<oi cl^u^-^ ifitaeT- 

MO I CL^o^^^l CL«5tae^^tf 
[0 0 0 8] 



^y^ry *a 
^y*/<*:ry ?a 
^y^fy^ 
^y^ry^A 
^y^^y 

:/utv*^y #a 

yi/^fy^A 
yutr^xy ?a 

^o/^ry *A 



/n— ^ra y * 
^7tn-7 

y y *a 

^^yt7o^ 
ty*pyf^A 
y * 

^^y #s>a 

F7r^^A 
7^77oA 



ATCC 1 3 0 3 2 

ATCC 1 3 8 7 0 

ATCC 1 5 8 0 6 

ATCC 1 5 9 9 1 

ATCC 1 3 8 6 8 

ATCC 1 7 9 6 5 

ATCC 1 5 9 9 0 

ATCC 1 4 0 6 8 

ATCC 1 4 0 6 6 

ATCC 1 9 2 4 0 

ATCC 1 4 0 2 0 

ATCC 1 4 0 6 7 

ATCC 1 3 8 6 9 

ATCC 13 8 2 5 

ATCC 1 5 3 5 4 



[0009] a y xmr/i'f s >mazmm*e><o&&ti; 



DNAOfflfflWU «x.tf«fBHBB58-126789lClB«0* 
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»fe#DNA^& I CL«fi^«««r^tfDNAKK-«r 

¥«rr5jcr±, as««ini»* < xHinLfeihfi#DNA 

Sr. iai:»Jia»**>Sv^«:IBJt»#5|c«S:^c$-g:5ftj 

fm^xtmLtzzf?** k*>*vm*:7 7-^dna{c 

B»ODNA»rfrS:^tp|aiftx.DNASr^-r5^n- 

W/!)^f-> 3 y (Hanahan, D. et. al. , i?— 
V(Gene), 10, 63(1980)] *r/B*\ ICLCOT^/^K 
^IJCO— SlS^r Kt^DNA^^f^DNABrit 

*^i-5«KC»***ar5Ck«2:J:oT, ICL 
afi^Sr^tfDNAWfrS:^?^^ K'***— ±IC#1- 

5^*DNAtt, «x.tfl CL£#ftt&> N*ffiSfl#<Z> 

^f-KSr^*QO*fe (M. H. Caruther et. al. , tr S Xfr 
• • yf7 • ^-f h/u • V • 77^^ 

( Chemical Synthesis of Gene Fragments ) a Laborat 
orymanual, Verlag, Chemie(1982)] ^k*^J*Lfct> 

>i/ (Molecular Cloning) (1982) a— K • ^ 
- /n^-/^^- .7^7). y — (Cold Spring Harbor Labora 

tary)«*J:»L<B«SnT^«. 
10 O l l ] ±&<Djjm-?&t>ti1t* v->imft&. 

ICLyo^-^j;t;i CL£r=i — K-rS^jfife 

fen 3 % >wt£mmv&»m9ixz * 

ASr^-f S. rtl?>(7)iiajftx.DNA^, invitro XU 

#S::i:K:,fcoTSI«T?§6 0 443, ^y^SW; 

tfpCGl (#P8BB57-134500) , pCG2 (#§BB858 
-35197 ) , pCG4 (**9g0g57- 183799) , pAM3 
3 0 (#580858-67699 ) % pAGl, pAG3, pA 
G14, pAG5 0 (#§88862-166890) hZWtttl 

«*tf#BBHB57-134500fc|B«$ixfc*ife*SfflV^e>*b 
:/n h^7^ hZ&m-fZJjm (0ilx.«#l8H857-1864 



92) fc5i/^xu^hnjjfu-> 3 yjt {Tzfyj K • 
^^n/W^n^— • T^K */<<<*nrS n^— (App 
1. Microbiol. BiotechnoL) , 30, 283(1989) ) iCio 

xnt>tiz> 0 

[0 0 12] lE-eWLfeiaiDNA-ea 

s >m^jsm<o 1 c LSfexa^stt^^Kfc^ 
u m&mmim&i cL&j&mzmftvx^tii'i. ? 
*->imft±{c 1 c L&&*t>im£+zz.t&mmi- 

H«ft*#««*'C»« Lit k t i 9 X f*< 

/KOI CLgttS:M«^^»UI CLSfi 

[0 0 13] ZOl CLifie^^rDNAter^Sr^^ 
I CLJStt«*IB*)5^ttfi«tBSrHi-<5ri:lci9 I 

Lae^^tfDNABf^issiByitti;^^^^ u 

•/<^^-nv?-(J.Mol.BioL), 94, 441(1975) J &6 

v^»^**a • =¥/w*- ha (^u^—t^ . ^-y 

• If • -fi/s-f/U. 7*7^ — • ^ • f--T^>-^(Pro 
c. Natl. Acad. Sci.), J74_, 560(1977) ) ^^cO^jfeSrffl 
VvOtoTOtSo DNAJSSIfi^J±-ei CL(7)N*«8r 

MJti^ t-yy y -f^ y^7 i/-A^jts j 
[0014] ro±5fcAWffc±oT. ftjttf&flMlc 

^Lfc^ y y ^ A • ^ ^ AATCC13032 CO 

Kffitt^I CL/D^^-ffittiiewt3i: 

^•TDNA^SE?lJ(D5*>, Sl#@^$5 1 3#g 

tzV0f&l\z.$tLtix^&bttfctZ>zb»VZ&. * 

^ICL^P^^-gffit r^DNAgB?lJ{C© 
[0 0 15] ICLyn^-^ffitt^f5DNA»r 

-^^-^-SrBfit^DN A^S5i6(Da y ^s^^ ^ 

I CLie^^-U-^-JiW*U^ ^ 
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• i^x^f^ :y^*(Ann. Rev. Genet.), 13, 319(197 

9)] t^ffl-ct^o «HiaieT-tLTtt, 

Vis?— M y ^n7A7x-3^Ttf;VF7^7 

>x jfcg*/^;^ a-, 0 -*fcfiy ->f 7* 
n>\ B|a|t3Di-Mj»B^ (G-CSF) 

[0 0 16] ±E©»a^^*-T?fi±«r»K*«L, 

[ooi7] ««tta«*>5v^w«#L4#e>»ftftsj* 

«rt-5ri:*»*Lv\ Jg*&& i*IB44f©*f*W:* 
*»lCJ5c5J:5^K^*na^ -«fc»*tt 1 5-4 

^XSHBIIS* if K J: 5 9 o ^ h ^5 7ifc. $VH8ig&, 
5 A *m ^ -5 if SrjB*^to*TfT 5 £ t tfS 

[0 0 18] HTfc. 9«ifllfr*rfrXicAflcASiK:«SI 

[00 19] 

immrn] 

mmm 1 » y *m?A'* s >m*mm<D i c l jte^p 

=3 y xmitM s a ^iJ^ry^ 

• $ * aatcci3032 , ^ y r y £ A • 
YT*/Yyj y aatcci387o . ^y^^y^A-* 

/W-^ATCC15991 , n y */*^T y • /n— ^tzl ]) X 
ATCC13868 , 3 y !> #A • y y £ AATCC15990 

, ^i^tr^^ry ^A--r^y^-7>r7AATcci4068 

% ^I/tf/^f!l £A . y^Aty ^y^ATCC14020 > 
yi/^r!)^A • 7^^AATCC14067 . 

h7r-^ V*AATCC13655 *5«fctf^ * 



o^fJ^A • 7>^~T:7-<9AATCC15354 #—6 
g, VfV^—Ts l 0 g£7Kl y y h/W^*pH7. 2tC 

1-aH^J*«»MAYE#Ji (ftBr^{'A2 0 
g v (NH 4 ) 2 S0 4 1 0g, Ki3g, #fflr:n**i g> KH 
2 P0 4 1 g . MgS0 4 • 7H 2 0 0.4 g % FeS0 4 • 7H 2 0 2mg, 
MnS0 4 -4H 2 0 2mg. Wy6 0/zg, ^ATX^Wk 
ffi2mg, NaC15 Omg&Tkl V y hMZ&frp H7. 2 tCf§ 

YEigife (i/a^D^20g > (NH 4 ) 2 S0 4 lOg, 
3 g . mm^** 1 g . KH 2 P0 4 1 g , MgS0 4 • 7H 2 0 
0. 4 g, FeS0 4 • 7H 2 0 2mg, MnS0 4 • 4H 2 0 2rog. \f* 
^60^ig, ^T^^mmM2mg. NaC120mg£* 
1 y v Y y l^*pH7. 2 iCfSSbfcigifij) 
ScSL> 3 0tlCT16Wf Uco 
[0020] fflEtftfU lOOmMyySgfjR 
(pH7. 0) "C2 0j!6»a, ^iH»iK5iDlJCSS}bfc 0 
Vftfr^Lft^ (TOMYM^yy 
AQLv=.v9) -ci 5»W«BMaaLfc Q fe3l«f^4t: 
(CT10»L> (14000 x g )U ±^$r»iattffi^i: 
LTlH]iRLfc 0 

[0021] n©3»iiaaatt^oi cLjsHtsr, -ry^ 

(^-^•*^-/<>f*^5^hy— O.Bioch 
em.), 64, 355(1968) ] \C^xm^tz 0 ^IbZOX, 
KftflLfcfilStt [Tris-HClO. 14M(pH7.5). MgS0 4 • 7H 2 
0 2 0mM, *V2 OriO 2. 0 ml Id* Ifif3 0 

/* gtC^S^-f5iWJ^ttffi«ir2 0Ml <^)0.4M>fy^x 
vi6»»eSr*px.TS^*BB*&U, 3 0tT*iO»FW 
^^Co KJHKKllnlOO. 5M^a5rK««SrJnx.TK 
lBSrff±S*fco * b(-0. 5ol^)l%7 xn/i/ b K95^ 
^^«rJDx.T7 0 < t > 105MIA1IMI. 7k7K^-C5^ 
Ffl^L^Co ftV^-C, 2mlCOi8^Ki:0. 5ml(D0. 5%7 

ft (*7/H 0 0-2 0) "C5 2 0nmOK3t;ftSr»J^b 
1 ftmic 1 Mmoi ^>^y tti/fr&tDtkffcteMSfr 

mmimziwsL (u) tu sfisimg^^^ffi 

[0022] -to®*, v>rftoMMeK:«sv^Tt>. MS 

tt<ftHi*^ft3»»ofc3»5, MAYEigffi-e^HL^ftlC 
/^-^> ^=^»ftifo«StSrKSRSi:Lfc#»-C 

saatL-riLii, wftmn 
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[0 0 2 3] £Lh<D!ft**»b, W*K.m^1t±X<Da\> 

$ >m±wm<D i c Lfcm+m&m*. mm 

— (Nature), 227_, 680(1970)3 \C X 5SDS-/K U 7^ V 

r * YVfvmmm (sds-page) xmt i5/i g 
«a©aeKSr^tfiBeiia»Hitt«ri o%t* yyux ^ k 
yync*«\ mumm. ^srjfefisag (^^v— y/u 

— R250 0.1 %, ^^/-;V5 0%) T'SfefeU fcvv"? 

as££?g (^^y-;Mo%, msti 0%) TaftfetT, 

[0024] ^o^*, ±XLit^9 s >waEM&qt—m 
zm^tc±x<Dmmz*$^x, maye^-c^hl/c 

HfrflCIl, ffi4 8^rn^h>(kDa) <0^#^Sr#f 

3!)*/^f!J £A • #yW-^ATCC15991 tCoVvr^M 
AYE«F»-e«f«Lfcfl#*^*I CLgeco*g£ 
^B»feJxfcd^ *<0gfiRO^XMtJ|&5 2kDa X 
$><otc 0 Ua>U ^ftl»Wi MSYEJSJfc 
•Cffi*LfcSft4 1 l:il4 8kDa 2kDa <D I C 

[0 0 2 5] ££>l-, £j&L/c4 8kDa 2kD 

K. -^CTC^^i/hy-^- (MMfffiilJI aodel 
UV265 ) *«V^T!fcfiy^*r-*|«iIICjfeaEL. fe^fi 
#<05MS&^T««JR (560nm><D£^V^MELfc o ^tf> 
MAYE#«STW*Lfe«fM««^ 4 8kDa 
2kDa ©ICLS6^1«:IS^5-1 0%*B 

fritz* 

[0 0 2 6] ilB^WWliattWffiSr^y^^ 
t!) !)A • ^ AATCC13032CO I C LSeiC^fi" 

• r/n^ h& [Towbin, H. , 
^ni/-f^ • • If • ^a-Tvl- • T%t$ — 

* • -y-^^V^d^oc.Natl. Acad. Sci.) U.S.A., 
76, 4350(1979)3 «Ci ZMVt Zft oft 0 ±MXmMl,tc 

yr^y^r^ vyMztot* &»£*TofcgL 

JbJC^nyx^ V'^WJR (2 5mM Tris-HCK 192mM 
P H8.3 ) 3 1:81^^7^7^;^- 

•7r^^Wi:iltM (17^ Fvyfti! 3 
MM) -CttS^-c, C9%B <ThH±») y hU 
1 8 0mA^fl:^-Cl ^RHK^STfTofc. 7^ 
*-£l%BSA (^jkjST/W^^^) fc^tfTBSig 
mm [2 OmM Tris-HCl > 0. 5M NaCl( pH7. 5 )] KgL 



^M"Cl^fflHv^ 0 

[0 0 2 7]-*, ^y*/*^y ^yV***A 
ATCC13032 *MAYE#«-CfeW**fclS#0«IJiajftHl 
fSSrSDS-tfyr* });uy* VVMcm^ftW) Srft o fc 

0. 0 5%Tween20 Sr^trT B S Lfc. Z<D 

yHfttt (4 8 kDa trfMLfc. 
[0 0 2 8] ±E©te^aUfc7>f — £4 8kDa 

saK«:#*5ivi %b s A*-&tfTB sa«*i-a 

U 4 < t:(C-^®V^ 0 £t>i;i. :7^yi^-£0.05%Tw 
een20ft*tfTBS«WrC3H«sofc*. tni^*IgG 
-^t^^^-f (^=*fcR) *$J:m%BSA3r& 

trTBsawKiJiaa-eatjbft^baLfc. 

^^/W^-SrO. 0 5%Tween20 £^t?TBSa®S£ 
-?gfc#Lfco wC0;7^yl-?-&4-^nn- 1-^7 h 
—/V (/U*y y Ktt®{) 6 0mg£ig;&>Uc 2 0ml<D^ 

* y — A?h , 60^1 oi® 1 0 Omico 

TBs«ratfta*fc*^at»fi^i6Srffofc. 4 

8kDa geSSttm, 3j^f!l ^yU*^ 
AATCC13032 tc\fXf£<, =* V T V V & - T± h 

Ti/Yyj 7 AATCC13870 , ^y^fD^.A- 

y ^atcci3868 x ^ y y y a . y y ? aat 
ai5990 , ^l/^f!) !>A • >r^y^-^^^AATcc 

14068 . /U^;r y £A • T>f^y ^7^AATCC1402 
0 , yuV/^TV • 7^^AATai4067 % ^l/f 
^f!) 1>A • 7^ h7r^ V^AATCC13665 % ^ 
n/^^^y t>A • T^^T^ ^ 9 AATCC15354 (D4 8 
kDa CO I CLMSftfciU^y^/^xy 1>A • ^yV-^ 
aiATCC15991 <D5 2kDa CO I CL®SKtS^bfc 0 ^ 

[0 0 2 9] HMW2 =iy^^ry!>A->/yP^^ 
^AATCC13032 OI CL&fc^CO^n— 

(1) icL«ei(oN5fe«r§/iMBj«©»je 

^ y T y A • ^ ^ AATCC13032 (OjWfiatt 

UMftlCWt, 4 8 kDa f+jfiKl-t<Dte<DgeKdS5&if*mS 
ttftV^O-C, SDS-PAGE"C4 8kDa (O I CLgS^gl 

[0 0 3 0]»U», MAYESMSl 
fc=> y^^^y !>A • ^yV^ AATCC13032 <D&# 
ttffl^Sr^5S!L, ^(03^1 5:SDS-PAGEiC^Jt^ 0 Sc» 
yywSrte^fflaif^ [1 0mM3- ^^n^i/^r 
T'n/^y^^^^, 1 0%^^y— yW( P Hll. 

0)3 ^ta-c5^KgL^ h-^>-C)0^ife (/Pi/ 

— 7>f • ^ • ^ • -^yP • T^?^^- • 
. -^^jiv^( Proc.Natl. Acad. Sci.) U.S.A., 76 , 
4530(1979) 3 ^oryy^ogfi^^^^z-yMc 
SLfcPVDF^ (Millipore ttSS?, 0.45/im jKT^^X) 
*c(E*Lfc. PVDFlKSrJIfi-Y^VTK-CS^raft^, ^-r 



-6- 



i/—$k&}& (0. -?>V— R250 , 50% ; 

—AO *-C5#B8Sfe&U ftVv*Cfl&fef£ (40% *9 
A. 10%Bf») lC5#ffli!LTJIfcfiLfco SfelC PVDF 

£^»Lh-eSk6$*tfc4 8kDa (0 1 CLg6Sr§)^Ui 

• tr^X h y— (J. Biol. Chem.), 262 , 10035 
(1987) ] fcttv\ N5fe«T5yBfcEy!«>StS*tTo 

fee 

[0031] BLhfcte^aFttfc i c 

t^rAttS model 470) \C&Z>^}?^ >#M*ft 

10 0 3 2] (2) ^^l/tf hVD- 

it*/**? MrJK^y ^ K^jjK« (Model 

380A) «rfljl*fc#**9 5^ h& (M. H. Caruther e 
t. al. ^>&A • i/>±Z/X • • h/l^ • i?— V 
• 7y*f * >y (Chemical Synthesis ofGene Fragment 
s), a Laboratory manual, Verlag, Chemi(1982)] (C 

[0 0 3 3] C(0 5 0mer * }) =f>( ^ K^n— :/ 

Sr O 32 ) ATP (T^i^A3000Ci/mmol)£fll^T5' 
-^KMfcLfc. 0. 2 m g^o- ^DNASr-^tf 1 5 
M 1 <D*c-r— &1&ffi& (50mM Tris-HCl , lOmM MgC 
1 2 . 5mM DTT, 0. ImM EDTA (pH 7.6)] IC 1 0|fi(OT 

3 7tr3o#n^s*fc D set, 7 * /-/mm 

LfcSJSffiSri? r x $> * * G 5 0 V \Tc V/WAK- 
[0034] (3) 3D^/^/U^f^ 3 yj£ 

NBigjrci^bfc^y^^y *a • ^#5* a 

ATCC13032 (Omm^WiO. 8 ml £4 OmlSSMJgifi C^/U 
=i-*20g , (NH 4 ) 2 S0 4 lOg , %m 3g , ^S^i^r^ 1 
g , KH 2 P0 4 lg v MgS0 4 • 7H 2 0 0.4g , FeS0 4 • 7H 2 0 2ro 
g , MnS0 4 • 4H 2 0 2mg % tt^GOvg , T ^ ^ifi 
St& 2mg v NaCl 50mg iy y h/H-^pH7.2 \ZM 

Jtfefr (model 100-20) ~C 6 6 Onmfc&tfSKftS (0 
D) <£r89£U OD#0. 2tcfcofcBfr£^*»'M). 5 

fc, #ll$a>b8ttSr*l8U TESJgffifgt (0.03MTr 
is-HCl, 0.005MEDTA, 0. 05M NaCl (pH8. 0) ] "C^fr 

yyf-A« [25% S/a-^n-*, 0. 1M NaCl , 
0.05M Tris-HCl, 0. 8mg/ml V S/^* — A (pH8. 0) ] 10ml 
fcWJBU 3 7t:-02lWB]fti&Lfc. «it^s^b 



# • T ^ ^ (Biochem. Biophys. Acta.) ,72, 619(1963) 
) K«oTK»^!fefe#DNASrlW»Lfc. p 
UC 1 9 (Sffiittt®!) £»fiT5E.coli ATCC33694d> 
fcSSfcfEoTfcTA^ Ab^ft (**l~fy* • T 
>>^K- y-J— ^ (Nucleic. Acids. Res. ), J, 1513(197 
9) ) IcJ: t) pUCl 9^rfl|2iLfCo 

[0 0 3 5] ^y*/^r!i • ^*^AATCC13 
032 OM»DNA5^ gSr^tpflWKB (lOmM Tris- 
HCl (pH7. 5) , 50mM NaCl , lOmM MgCl 2 % ImM DTT ) 9 
8Ml£20*&<OHind IIISrSiaiDU 3 7t-C2«f« 
**fco -#> pUC19y7^^KDNAl/igSr^ 
tfigfrfKB 4 8. 5 u 1 |C5^^)Hind IIl4r^JDL3 
7t:-Cl«rWIS«S*fc 0 £ft&fi£tt«rfi^Lfc«, 
7i/-;vjfttli, ^^y-/v4t»SrfToTDNASriaJR 
L^o r(Z)DNA^M7^y-> 3 yg»^ (20mM T 
ris-HCl (pH7.6) , lOmM MgCl 2 , lOmM DTT. ImM ATP 
] 5 9/illCig#PU $e>l-3 5 0^ficDT4y^- 

[0 0 3 6] ^WDNASSISrffl^T^x^hbW 
Cv^-XGene), _6 , 23(1979) ) K <fc t> E. col i A 
TCC33694Sr»R|E*Lfco 7>^>yyi 0 0// g/ml 

s^rrsLB^-h c^hy^h^ 0.5%^^^ 

X. 0.5%NaCl (pH7.4) ] ±\C~ h nlr^n— 4 )V 
9 — (Gelman Science tt$L Bio Traced) 4r^^ 
ii\ *«>*B5fc»KCil«uaS:»«tfc. ^u- h^3 
7lci!:ri 6ttW«v>fc«, 7 4si'**-±\zMf$L£tiit 

ff3ftO^^/^— ^T^e->y ^1 0 0m g/ 
ml Sr-^^Ti- 5LByu-h ±(C# LT 3 7 tt? 6 RSfflit 
m^-^fCo uyy^uyb2«C(0^ hat/vn^7>f;v 
^^-Sr, £ ?>£2 5 0 // g/mlO^n^ A^rc^3— 
*5J:^1 0 0m g/mKDT^f i^y y^tt^LB^ 
U-Mil»U 3 7t:-Cl 6&mmm&. 0.5M NaOH 
M> 1.0M Tris-HCl (pH7. 5) « % 1.5M NaCl-0. 5WTris-H 
Cl(pH7.5)^J:t5 2XSSC jR [0.3M NaCl % 0.03M Nag 
-citrate (pH7.0)) ^m^tcV y W^<D± 

$^c 0 8 ot:-e3^ffl^Lr, 

/^-±JcDNASr@«$^:fc 0 Sti^lfeco^ 
>r^^-«^w-Kc^^4*4 t t:'X?^#tfco 
[0037] ae^^>ry^y-^@^*ti^uyy 

137 4)^9— 3XSSC?g [0.45MNaCl. 0.045MNa 3 
-citrate (pH7.0)) 5^3 O^fflgL^, 1 

Xy^/vUhifc (0.2%7^=i-/K 0.2%jKy f^/Hfn 
y K>\ 0.2%BSA ) ^JC^UT6 St-Cl^gV^Co 

yy ^>f*— ^ 3 >a«tt Cix 

f^MJ, 1 M NaCl > 50mM Tris-HCl (pH8.0) . 10 
mM EDTA . 0. 1%SDS , 100 m g/ml^ttf-^ft^DN A) 

#Ao it# y/n \f u>m<DmcAti 6 5^-^3 mm 
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mty^</^il1t5 Omer *)) dt*9 \s* 
*V?*--f GHttt2 (2) ) 0. 2 n gSrlD*., 4 0 
t"C 1 6 BSffl/M' :/ y ?4 -tf—> a v&s Lfc G y 4 ;v 
SrVvfftfc 6 XSSC % [0.9M NaCl , 0.09M Na 3 -ci 
trate, (pH7.0) J <PX\ lift, 4 5 #H«yiS: 2 
EL 5 2 < tT3 0#ffi&3S:2|BU 4tr S^M&Sfc 

[0 0 3 8] Cltf>«fc j^8500tt<O^n-y(D+ 

M^f:^ D-^oVNTS^tfc^ 6.0 *n 
*<— ^(kb)cOHindlll mKZpUCl 9<E>HindIII giHfc 
Icjf A L/cffiit^^T LTV ^c 0 Z.<Dzfyy^ K£pKT4£ 

[00 3 9] £ft0I 3 I C Lit^if<@l*|C*5# 5 I 

( 1 ) 3 y ^ y $ & . #jtx>$ * Z AATCC13032 (pK 

tio)<^i cl ste^aa 

£WM>£"*-£fc#>K:, pKT4Sr3^SK8S^ 
^pCG116 (1*88^1-265892) l^#ALfc 0 P C 
Gl 1611 pCG116tMt53y^/^f!)!> 
A • ^ 2 AATCC13032 CO^Sifr^^ft(D*&-e 

mmLtCo x^t^S-vfi/y lOO/i g/mlS:^1-5N 
B#*"CJt*S*fcpCGl 16^M«3y^ 
X U l> A • ;7VU^ * ^ AATCC13032 C0«Jg^i£ 8ml£, 
WW lOO/zg/mlSr&Wf 6 400ml SSMJg 

D#o. 6lC*5*"C&WS-frfc 0 IMISlTESg 
W*-eaSMI, y 0mlUl&$L3 7^4 

WfIHR****:. filfcjfcfciai NaCl 2.4ml , 0. 5M EDTA 
(pH8.5) 0. 6mU 4%7 £ V /UfflBtr h V ?A*5J;W). 7 
MNaCld>&tt£«tt4. 4nl&jgtft»ftlU H^jM^SSi 

U 4trC6 0#Rfl, 69,400Xg^L^{C^t±?9 

UV^y 3-/U(PEG 6000) ^*DX.. »MzWfoVXmM 

«**±ic«v\fc. iobmml 1,500 xg-eio^KiS 

h«r@iRLfc. T E S WffiWL 5 ml SrJD 
tt^l/y h«rW8WLTa»fel. Smg/ml^s?? 
nW K2. Oml&aawu * b\z.mk**s$M. 5 g «r 
!D*T»Mc»#L**fcl580t^fc*ft: o 
105,000 X gl 1 8tT?4 8«PMifiil*»»Cd^rf. & 

iot, pCGl 16^^KDNAt»tUfc. r 



90% ^y/nf;l/7/V3-;K 10%TES«««) "C 

«te T E s ttKffictf ltSffl^ 0 

[0 0 4 0] pCGl 1 6/7^^ KDNA 1 m g Sr 
^trfgSiKC ( 1 OmM Tris-HCl(pH7. 5). 1 0 OmM NaC 

1 , 1 OmM MgCl 2 v ImM DTT] 19// 1 t£5l|M£4) 
BamHItttU 3 7lCt 1 HW$tfc 0 — 

Htt«2 (3) -effl^fc#85fcJ:9E.coli ATCC33 
694 II»«SW^*ftfcpKT4y7^ 
5 KDNA 1 /i g«r^trtt«ffi4 9 it 1 lC5^&<OBa 
mHI*r*»nU 3 7X:X 1 B*B8KJSS*fc 0 -itfeffi 

DNA0JR»«*yh OfilB^ttfi) £^T£>*6. 5 
kb*5il». 7kb^>BrK-t LTiaiRLfco i^DNA^ 

SlSttSrJSlvr, H*6«92 (3) fcttoTE.coli ATCC3 
3694£?£ J KSc&U *"^7VW W2 5 m g «r£t* 

^20J^t-^7^^ KpKTl 0&^«Lfco 
[004 1] pKTlODNA 1 n g 5r =i y 
y A • ^/l/^r § ^ AATCC13032 (^>^n h^^^ 
tslft (^t/W^'/^fytn^- (J. Bacte 
riol.), _159 ,306(1984) ] fc#Lfc 0 T'n^^F 
ftOi?^BI*!Ufco NB«aT?*«[$-e:fcATCC13 
032 t*^a^#^0. 8ml$:4 Oral S SM^Jfil^iLT 

0. 5 mVL/ml<DWk& 1 4* i 5 ^ V y VG «r^JJD b 

$-frfc 0 »*»^fe«ft:Sr««L, lOml^RCGPig 

* [^=»-^5g, ^7lf^/^5g. »«3i^^2.5g, K 2 
HP0 4 3.5g, KH 2 P0 4 1.5g, MgCl 2 • 6H 2 0 0. 41g % FeS0 4 

• 7H 2 0 lOmg , MnS0 4 • 4—6H 2 0 2mg , ZnS0 4 • 7H 2 0 0. 
9 mg, (NH 4 ) 6 Mn 7 0 24 - 4H 2 0 0.04mg. % 
V<<T^>mgm 2mg, n/^»thyr>A I35g % X 

y y yz/ ioooo) 30 g Sr^ki V v V 

/ViC^^pH^7. 4 iCfgS LfcJgJfi) ^ 1 mg/mlO y 
-A«r^tf»tt(pH7.6) K:«WLfc|ft, 30t-C16^ 

IS^Sr 2,500Xg-C5 5>Wiai^l!tU TSMCg»« 

[lOmM MgCl 2 . 30mM CaCl 2 . 50mM Tris-HCl % 400mM 
v^-*n-*( p H7.5) ) linl»C«»L"Ca-fcas»a, 

TSMca»ao. lincmit z<ommm\^ ± 

teicPSStfcpKTl 0*?yx* KDNASS 1 0 n \ & 
iDx."CilftL, ftV^TSMCa«»*JC20%PEG 6000 
£r&tp& 0.8ml $r^raLTSftLfCo S&te, 7k7kf-e 

2 0M 3 7 c CT3^B«^fc«, 2,500Xg"C5^ 

7yy h*rlmlORCGP«»lc!BjHUfc«. r^Utt 
0. 2ml5:^f/^vy4 0 0m g/ml^tpRC 
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»JI8»*§JBr«WfL*:^ »«»#H:pKTl 0* 
[0 0 4 2] IBtWCUT^ 43tfD©#fe — t 

— Q. Appl. Microbiol.), 15, 27 (1969)) fcttoT* 

3 y r!) !)A • ^/U* * * AATCC13032 J^fcfitK 
#gfctt£JIJ*£ LTK#Lfc I C LX&mmWi:. p 
KT1 0/7^^ KDNAM^tlf^U, p 

kt i o<DmA£titm i c L*a«jw*«\ 
*«ti-SMA#«j CBffltry^^Aaog , (nh 4 ) 2 so 

4 lOg , 3g , KH 2 P0 4 lg v MgS0 4 • 7H 2 00.4 g> FeSO 
4 • 7H 2 0 2mg % MnS0 4 • 4H 2 0 2mg > 60 ^ g , 

T S yttttifc 2mg. NaCl 50 mg^r* 1 V V hMZ<£ 

^ P H7.2 \zmmi,itmm wmmmzm&u atcci3 

032 (pKTIO) Wh\v\ u^</V(D I C LffittSr* LTV*, c 
Ort^b, pKT10±fc#ftt53!l^f!l? 
A • ^/v* * * AATCC13032 A^O6.0kb HindHIDN 

[0 0 4 3] 3j*^7!) £A • >tn,9%9 AATCC13 
032 &£tMTCC13032(pKT10)£r > ^n — XtrMlR 

»tr5MSYE*«U3j:t«»*«iBSEii-5MAY 
EMT3 0t, l6BMHtt*L* *1£^«HJ&ttffiffi£ 
»Lfco r©*MattliJ««t>OICLStt«r. SiJfcfiajl 
K!B*iLfc;frteT«JtLfc 0 3g*Sr*Hc^Lfc 0 =" !> 
^TU^A. 7)V$ % $ AATCC13032 04§£> & 
{CATCC13032(pKT10) Kfe^T t>MA Y EJgiftTiglt Lfc 
M#dS»v^l CLffittSr^L. *©Stti^/i'ttATCC13 
032 ^it-<Tj|&6flSK^ofc 0 

[0044] w^<oummwL^m v ^tsds-# y r * y 

/KTS K^«fll»»T«WfLfci:r^. MAYE«JS 
T^*Lfc^(C<D^4(0 4 8kDa CO I CLfg^i 
ffl£*lfc 0 ay^f!) ?A • ?>*^AATCC1303 

2(pKTl0)o&g&««£Att, ^ft5&K*>*)33%l:: 
ffiSU ATCC13032 tfcCJt^T5~6f&£j&»ofc 0 «± 

t> wmvmmt s^s r l^ 0 



[0 0 4 5] (2) *<Dffi<0«£T©I CLSfi^Dijl 

tteonaKM 3 ( i > t mtRtt^K?, 3t 1 t^-r =* v 
*mmui oiicpKTi o^^ALfco fc^L, y 

y t> A . T>^e^Ty^^ATCC6872^C07 p 7 
J*^ KpKTl 0<£>«JAte. #B8Bg63-185372lc:|2«^ 
^^CtoTfto^ NBMtgfl 
fc*Bloa«F**0. 8mlSr4 0mlGIII««J [^n — 
*15g , (NH 4 ) 2 S0 4 8g, %m 1.2g, L2g v 
KH 2 P0 4 0. 5 g> K 2 HP0 4 0. 5g. MgS0 4 • 7H 2 0 0. lg % FeS0 4 
• 7H 2 0 2m g> ZnS0 4 • 7H 2 0 lmg, MnS0 4 • 4—6H 2 0 lmg % 

O.lmg, r$Vffi»«[ 2mg, s*>hT>m 
lOmg. 7f^V lOOmg. ?T~> 100mg& 
Tfc !Pyh^K^*|jl7.2KiHiLfc«Jt) l^lt, 
3 0tfcTiIJ:3««Lfc. #»if»»0*!J8) (H#8 
&10 8 fi/ml) ^0.3 Wt/alfc/j:5J:5fc^V!l V 

OOOrpm, l 0»W<DJ14^(tlcj:9j»fiSrHiRL, Gil 
I **Tftj%«, P3S536$ (NaCl 70mM . MgCl 2 5mM 
, CaClzSmM. Tris-HCl 25mM , D-V/H^ h— /W. 6M (p 
H7.6)] 2.0mg/ / miy > /^— A&Jltf 0.6mg/mlT^ 
n*^^^-*Sr*frr6JBP«l ObHCIB»L, 3 0 
^> 1 6PS^#gLT^D h^^^ h^HKLfCo :© 

(1) lc«oT«WESM*«:#fc. 
[0 0 4 6] nhtltZj&Wfc&ft&MSYE&miSjzXfi 
MAYE*«t?««U ^^aiattffi^OI CLfttt 

^^ATCC6872*>J:U5ATCX:6872 (pKTlO)OI CLiSttfi, 
MSYE*«t«Lfei#*5j:t«»#tMAyE* 
«6(C^®L. 3 0t, 1 6^P^>-^zr-<— HLfc^fr 

oauattwasrfflv^aiijtLfco * 1 ± 5 

i-> ^y<^y" y $r A • ^ ^ AATCC13032 (pKT 

10) <6m&tmm^ ^fhopKTioii»: 

OV^Tt>MAYE^^"Ci§#fc5V^|^>f y^ra^- ^ L 
fcW(Wci« i^-^yKO I C Lffite#ttffl$;h,;fc 0 

[0 0 4 7] 

[^1] 
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ft 1 



lCLifcr£tt(U/mgS6) 



MSYB^Jfi MAYB^ilil 





ATCC13032 


ND 


760 


ATCC13032(pKT10) 


ND 


4670 




ATCC13870 


ND 


980 


ATCC13870(pKT10) 


170 


6050 




ATCC15991 


ND 


480 


ATCC15991(pKT10) 


ND 


4330 




ATCC13868 


ND 


350 




ATCC13868(pKT10) 


160 


1830 




ATCC15990 


ND 


300 


ATCC15990(pKT10) 


170 


2140 




ATCC14068 


ND 


130 




ATCC14068(pKT10) 


190 


6690 




ATCC14020 


ND 


430 




ATCC14020(pKT10) 


140 


3980 




ATCC14067 


ND 


550 




ATCC14067(pKT10) 


120 


2940 




ATCC13655 


ND 


230 




ATCC13655(pKT10) 


120 


2760 




ATCC15354 


ND 


450 




ATCC15354(pKT10) 


50 


4000 




ATCC6872 


ND 


ND 




ATCC6872 (pKTIO) 


ND 


1730 



[0048] mmm 4 i c Lm&^GmKoMVr 
(i) ^ ti-^tDNAmn<Dmmmmmm 

7*7*^ Kp KT 4 DN A 1 v g£l 0—1 2&&(D 
#«JIR»*(AflIl, Alul, Bglll, Clal, Hindlll, Hpa 
I. Ncol. Nrul> Smal, SphI, StuI, Xhol) 

te3 0t: (Smal)-Cl mmRl&LtZo 8%T 
?v — ^ik£titc6. Okb£)HindIII DN 

100 4 9] (2) 

6. Okb Hindlll-DNAErtf ±t£* u-lsfci$htz I C 



Lm&*<Dffi&&Vffe-tz>tz#>\z > ^<^(Om^^ 

^n-^Lfco pKT4^7^^ K2/z g 

48/i 1 \Z1 Om&<DH i n dill tXho I 
$r*x.T, 3 7t:x*2mmRfc £l£1t 0 pUCl 
9 2/ig &%t?mWmC 1 8 » 1 \Z 1 O^&COH i 
ndlll tXh o I SriOxT, 3 713^2^^$^ 

VftMistz^ DNA[HliR«SSj^y h*m^X&*L 9 
kb*5J:tf2. 7kb<DWi)itLXM^tz 0 mDNAWrfr 

E.coli ATCC33694tf>?£W|s&l£{fcU ^7^5 Kp KT 
5£#fc 0 $5>|C, Kpnl-CMlfcpKTSDNA 

£\ mmmmmx®m\stz^y*^?y-yvj±.y;v 

t^?^??-??*^ KpCG 1 1 6DNAi:ie 
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U 7y** KpKTl 3*fP«Lfc 0 pKT4 
HSma I -B g 1 II 2.2kb»>i\ Hpal-Bgl 
II 2. IkbSrtf&tfS tuI-Bglll 1. 2kbBrtf«r#® 

^pCGl 1 6<£>Sma I-BamHI y 
WhlCjfAl^U ^^^KpKTlQ, P KT2 
0, pKT2 1^J!Lf: 0 Ztlb<D-77X* h*±\C9 
n-^fl:*ixfcDNAKfrSr»3H^bfc. 

[00 50] rtl^^^^KDNA^Jj^/^f 
y *A • =; * AATCC13032 £^WE&L*:o 

<aW**MAYE#«r«f*U »6*tfc*»<0 1 CL 
JStt4r«S6Lfc (K3BD . pKTl 9ftfl*tpKT 
2 OKtteipKT 1 OfiJWtSctHU^^iftJSttSr^T 
LTV^fc*, pKT13M^J;t;pKT2lMtt 

fc2.1kb Hp a I-Bg 1 IIDNAl$rtff*9Kffig<5tt£ 

[005 1] ( 3 ) I C Lafi^««(OifiSIB5IJ 

I CLSra— K-TSHp al-Bglll 2.1kbDNA©r 

m-r5$JiS^'C«]»fLfc7 P 7^^ KpUCl 1 8. 

puci i 9 (SfiJSttS) fc#A»BLfco 
3^-3i>r>^-^^— > 3 vafcfiife (^y^K^y- 

xyf^f^Di;- (Methods in Enzymology), 101 , 20 
(1983)) fc«oT*Se*l*:*£Lfc. JS*SrB^9*# 
3-C^^n^DNAMSffi?lJ^J:^I CL«^jge^tC 

MM2 (1) «^LfcN*«l 87 $yK»S<o5*>i 

■W*^6>45*-^!>— 9*-r v^7u-A(i293b P ) 

&SLM£tl1t 9 ^ot, ICLyp^-^-gttliAT 
G±«<ODNAfiJ0l^«F3e*lxfc o *fc, ^hy^K 
^TAG^e>2 7bpT«6JCtt, 

*.e>nsEW (ga?ij#-§-3-e^$n6DNA^SE?ij(o 

1833-1846*5 <fctfl 850-1 863 <D{£g) LTl^c 0 

[0052] nffiffii s ^ y *m?A,* * >wt±mmz 

^J60!l2 (1) *5J:tf (2) lCE*UfcI CL<BN5fc«8 

r s smmmzttfc-rz 5 omer * y 9 ks> 

51^45' #»R««-C*>SHp a I -Af 1 II 0.5kb 
>\<9 5 >Wt&&m<0&&ftDNAm)ibomm&& y - 

•T*SyY* VH—?* (Nucleic. Acid. Res.),J3_, 72 
07(1985)) fcttoTW^fc. 

[0053] Hpa I-Af III 0. 5kbK# 

^7^;KpKT10 (&2BU ffi3B) 2m 
g«r^tf»«»E [lOmM Tris-HCl (pH7. 5) , 40mM KC 
K lOmM MgCl 2 . ImM DTT ) 4 9 m 1 l£ 1 O^fflWA f 



lII*SHnJLfc«, 3 7t;T?lB*KIEj£S-*l\ $b^3 
n 1 tfMMKCl&itfl OlftOTp a I SrSS&DU 3 7 

triB«BRfc$*fc. :«tti.2%7ifn^y 

p a I - A f 1 II 0.5kb«tfi LTlHliRLfco 5 Oiner 
^-y ^^u^K{i*Jfe«2(2){c^^5 > m&i:9-< 

/WtU Hp a I -A f 1 II 0.5kb^«^>y^ 
^^> 3 ^^ (SjBJitt«) ^fflVNT C 32 P) x* 

[00 54] aj^r!) £A • :7VW*^AATCC13 

032, ^ y^/<^^y • r-t hrvK^^^AATcc 

13870 % 3i|^7 y £ A • ^7/^3iATCC15991 . ^ 
9^y<9TV £A -/N-^^y^ATCC13868 , >>V fc^ 
^7"y *A -x-f^y ^7^AATCC14020 % 'fU\f/<9 1 r 
}) $ • y 9 h 7y — ^ >^ AATCC13655 % ;^u;^ 
ryi)A. 7^77>{ 7AATCC15354 d>t>Hi6^2 

(3) fcfB«UAJ6rlfelCfto"CjfefefrDNA«:ll«L 
fco **<&JfefefrDNA5 ji g^i»B9 8/i 1 
{C2 0*fiOH i n d III SrS&iPU 3 7tT2WS 
J&Lfco Cfr&Kjfcjfcl 0 /z 1 *-t*l-CTU>. 8%7#n 
-^y/Kc^S^jactb^trofco ^cft^^y/^SrO.25 
M HC 1 Welti 5#mMh 5 LfcSL tt>f*>*t* 
1"f £\ 0.4M NaCl^U:*ffcil«(yyK 
V3MM ) (ELhlCfil^Co y^<0±|C^t2^7^^ — 

(BI0-RAD frK if-^^n-^^^^uv) , agjfcfcfc 

UC0.4M NaOH*^LTDNASr^^^^-±iC 
te^L^ 0 7^/V^-$r6 XSSC -Cfti^L. IKLTa 

*\ ^wyy^f-> 3 ygffi (6xssc , o.oi 

M EDTA, Il7^a-;K l%#y ^-/Uf n y K>\ 1%4^ 
iMfTVK/^ 0.5%SDS x lOmg/ml^tt^^rffi^DNA 
) 2 OmltCl 0ng/ml*-{r»^aH4DNAffi« 0.2ml 

Sr*px.fc*»tcaL, 6 8t:r*3W»Lybo 

^^Sr> /W/y >9VjSj«2 0mllC^-< 

/Wbbfc^^OT'n-^ 0.2/xg *lR7LtL'^7V?4 
>^(C^tfc 0 50mer ^y ^ K?r 
7u-7t Lfc»&K:Wt4 O'C-Cl Hpal- 
Af III O.Skbff^^^n-y^Lfc^iC^eS^-C 

SWS (0.3 XSSC , 0.05% SDS ) 
L, 5 Omer *}) dt%? \s**f-y%~?xi-zf h 

1^1^5 2^, 3 0£Wte««r2[HlfTV\ Hpa I-Af 
1 II O.SkbSryn-yi Lfc*&JCWt6 8^. 3 05>K 

fel«r20ffot»Lt &*<ny 4)V9—Xt^ m$L 
Ltz'&, xmyj;i<J» {y*Jyj;vM±m left*** 

[0 0 5 5] ^(0^ 3j)^/^r!i!>A^yVtx 
ATCC15991 £Xtl<D=i V $ ^^MM^^ <^ 

TttO^n -^$rffi^)t^tc t>^6. Okb 0>Sfefe#H i 
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ndlll DNAMiti^^!; v KtrJKAUfe. - 
^ ^ij^^ry #A • */U^ATCC15991 IC&V^T 
Ht, V^T*t©7 p n-ySrfflV^»^^t > »2.0kb (OH i 
ndlll SfefettDNAKtffcWr/y y K«*Lt 

r;ne>^jB*A^&. rttb^^s i cl 

aC^tt, 3U^r!) ^***AATCC1303 

/Co 

[00 5 6] I CL/d^ — ^ — l£«££^n 

*»IS£>:/5*$ KpKK2 3 2-8te, ±ffi^**^> 

T, T 2 SrELfcDNAW^Sr^-ev^S (Brosius. 
J. S?— XGene), 27 , 151(1984)) 0 ^DNAiM 

^^/^^^•flaiMrMi-eta^^s Kpcg 

KK27-3S:S4 HK»+ i 5 fcft« L/c 0 
[00 5 7] pKK2 3 2-8DNA (7r^5/7tl: 
SO 5 m g*^tf««»C 50jilfc0. 3^ft^P s t 

ifcWwu 3 r'c-ei^raa.sufc^ 6 8t-cio 

»MJDfflLTSlSS:flejtLfc. 4$P8Bg57-186489 

S^^-pCGll (4$§Bflg57-134500)DNA 2 /* g£ 
1 21&4fc<0P s t I SrSS»Lfc««*C 4 9 m 1 
3 7t"Cl«PMK«:*-fr$5>|cJina«i3lbfc 0 pKK2 
32-8^J:t;pCGl 1 DNAcD^feS^Sr0.8%T^f 

DNAIelKffiJt*? h 
trJHWOB-fcS. lkb *5±t».8kb DN A$rtf&[H]iK L 

WDNAWjtsrja^u T4y#— <*a*Tj«s 

[0 0 5 8] r©y<f— ifKrtaKtrflv^T, &K0I2 

(3) l^&oTE.coli ATCC33694SrJgR|£&U 
U RJSiCMo 5 i oo«^b» 4 HtSti 

5lCpKK2 32-8tpCGl 1 i>m&£tl1z77 X 
S KpCGKK2 7-3£&#L*:o 
[0059] $e>!C. pCGKK27-3DNAt3»J 
T y 9 A • ^ ^ AATCC13032 SrHlfiW 3 

(i) ic^LfcjSris-ejiWteikLfc. 

^^»tt-«lJRSilfc»mE*fl:Ht, PCGKK27- 
3«r{ft^fLTV*fcj6^ ^7^7x^3- AfiH£Srig*$ 

«jg»e j ?-ttATCC13032 t>*a UfcV^r. £ SrfflS L 



Vc 0 

[0 0 6 0] &!C\ ICL^n^^-flHftMtrDN 
AW^SrpCGKK2 7-3lC»*5iA/« (8S5@# 
fig) 0 ICL^n^-^r-^Hr^fcUT. »3Hfc* 
1"0. 6kb<DSroa I -A 1 u I BWtSrfliVrfc. pKTl 
9 DN A 5 /i g SrigffflfcD [lOmM Tris-HCl (pH7. 5) 

, 20mM KCK 10mM MgCl 2 % ImM DTT ) 49/il 4»T* 1 
0W<7)Sma l£g5jPLT3 0 < C. 1 flMHWBLft: 
ft, 0. 2M KC1 6 iL 1 Olfi&cOAf lll«r«ai 

L 3 71C-C1PWHEJS tfco EJfc«S:l%T;<fn-;*y 
^«Wr, «*ac««DNA0ftf(!«^y hSrfflV^TO. 
8kb<E>Sma I -Af 1 IlDNA»r^-Sr*«Ufc 0 CO 
DNASr^tfttWMtA ClOmM Tris-HCl (pH7. 5) , lOmM 

MgCl 2 % ImM DTT ) 49^11:1 0»A 1 u I ft 
^JPLT, 3 7t USHlRJSLfcft. 6 8U 1 0# 
RiWDftfCTU Sma I - A 1 u I DNAlffitlSt 

[0061] — a y^ry *a . 

ATCC13032 0»WBftflc^6*ltLfcpCGKK2 7- 
3 DN A 5#e g4\ $«?&D 49/il O^jL 
0SmaI»U, 3 0t:. 1 WflKlSS *S &IC 
J0»*ft3ffibfco cOpCGKK27-3DNA^tfKt 
8Jfie<OSma I-Alul DNAimffi^U 

fttetio y^f— tfteaLfc. fta«sr«v^-c=»y*^ 

^fy<)A - ^/U* * ^ AATCC13032 SrJgRtilftL, jS 
jKSrBKT^-^AlOmg/ml, ^ 4 

00/ig /mlfcilM' U7A7xX3-/l/5 p g/ml«r£ 
ftSRCGP^-hllcWSlfc. 3O1C-C7 0IB 

^n7 < A7x^3-;i/7tf;>h7>'X7x7-fS® 
Jte^#DNA»fr<DE«r«C, Sma I - A 1 u I D 
NA^^W^^^; KpKT2 2W^n 
fc (fg5g|#J£) 0 

[0 0 6 2] rO^Rte^feJ:U5ATCC13032 MMS 
YEitift^<tt/MAYE®jfi-C3 Ot;-ei 6^fW^#U 

n7A7x = 3-;l/7tf/H7^7x7^gtt 

«\ (y K->r> •a^-yv^ens? 

— (Methods in Enzymology) > 43,737(1975)] (C^o 
rSH^LfCo I5>fffli-1 /imol (O^P7A7x^3^ 

[0 0 6 3] ±Etra«4*tt"C. *2fc*r=»y*st 
»ll5ail:pKT2 2Sr^^AU 
***MSYE»»*5J;tmAYE#*-e»*U *0 

[0 0 6 4] 
1^2] 
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m 2 



MSm§*fi MAYB^flfi 





ATCC13032(pKT22) 


o 

0.6 


o 

27.4 




ATCC13868 
ATCC13868(pKT22) 


0 

0.2 


0 

13.2 




ATCC14020 
ATCC14020(pKT22) 


0 

0.5 


0 

25.8 


Af/5?r'JH«7n77-»JA 


ATCC13655 
ATCC13655(pKT22) 


0 

0.3 


0 

22.0 


2 icq* Ifc J: ? IcJBSHEflMSHU 


ATCC6872 
ATCC6872 (pKT22) 
MAY 5MN a C 1 


0 

0.1 

I 1 0 


0 

12.6 

m&<P3 a 



7~y-M\^ sDs-#yT^y/wr$ K-y/Hta* 

»#WlC:fc^T2 4kDa ©SS'O' Kt 

x7- tfHtitjte^te I CL^n^HCJ; 
[0 0 6 6] Hlfe#l7 I CL^n^e-^-ici^^- 

[00 6 7] ICL^^Sr^tP^y^^ KpKT2 0 
1 O/i g£^fr®»&C 98/illC2 4^Stu 

*;uy/U=-;U (24/1 , v/v)T? 1 EtttBU 

Z^trffiffimc 4 8m lfc 2 0^tt<OXho I SrSSta 
U 3 7*0^*2 «pWSlS**fc. 

[0068] 0 -#9 * 

GDNAVftK*??** KpE' l a c 1 («fBSBS63-2 
73469>a>e>iiagLfc 0 ^/y^ Ktt, h~ 

fcDNAEfllSr&A/Cl^S. P E' lacl DNA5 
M g%$tt1&ffi%iD 4 9 u HC1 OWOSraa I «r 



2«rraSJt&**feo ^7^^ KpKT2 0$5<tlfpE' 

[0069] r^y^-^asaesrfflv^T^y^^^ 

y ? A • ^ ^ AATCC13032 SrHJgfcl 3 ( 1 ) (Djj 

400 Mg /ml, 5 -yn^-4-^nn-3 — f>KP 
tv- 0-D-tf7? h^K (X-g a 1) 4 0m g/ml 

atf ft»r ^^i) ao. oi g /mi £^rr 5 rcgp^ 

i^H^lott, 6.2kb 07^ ^^n^ft^ 
DNAKfr* I C Li6HtDNA»jj-rtfcj»ASft 
1tjf9*i KpKT2 3Sr«WUT^fc (B6I2# 
M) o 

[0 0 7 0] :^fteM^y^7i|r>A^ 
^ * AATCC13032 *MSYE«^J;1;MAYES 
*fcT3 0t:-Cl 6ttR8*l4MlLft:. 

4 9 7* (Experiments in Molecular Genetics), 352 
old Spring Harbor Laboratory) (1972) ) \£$£<oXTfo 

[oo7i] ±mtmm^mx, ms^-r^v^m 

W48»:pKT2 3i#*lAU nbtilzMKfc 
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* 



[0 0 7 2l 
[«3] 



HSYBWffi MAYtigJA 





ATCC13032 


0 


0 




ATCCl3032(pKT23) 


700 


30900 




ATCC13868 


0 


0 




ATCCl3868(pKT23) 


300 


14400 




ATCC14020 


0 


0 




ATCCl4020(pKT23) 


500 


27500 




ATCC13655 


0 


0 




ATCCl3655(pKT23) 


350 


22700 



[0 0 7 3] tcomm. &M6MflW**S* MAY Eig 

isttt*. mswp-tfy? bfy— vtK sds 
t? v/vt ^ YV;\sf&mmtim\cm^x 1 1 e 

kDa £9&L±%^m&'<>\!kLX&m£ti1Zo 

\C y pKT2 3±"C(DICLie^Jjt0 5' fflODN 

m^tCo p KT 2 3 DN A 2 |t g*3«tt/^7^ ^ Kp 
UC118DNA (SfflJfttK) 2ng^tl^fl\Z^ 

tsimmA49ti i ic, letimi ois^pn i sr«s 

5MN a C 1 tlO iJMflWB a mH I fciDxTSMfakT 
R^ft^rS 5/z 1 CilL, 3 7t;-e2l*raRjE£:S^: 

re* cnbpKT2 s^o^t^puc 1 1 smmft&m® 

fc*. £lfcfl4 (3) l!:«o-c«ai»J*«tj&Lfc 0 



-K1-SDNAWJtlCN*«8r$/KS:>C< 
5:tWofc, K±^3|g*^6, ICL^n^ 

[0 0 7 5] 

IB® D N A SrS^-r 5 r t *5-e# £ 0 

[0 0 7 6] 

E?lJ## : 1 
ffi?'Jtf>fi£ : 1 8 



mm 

Ser Asn Val Gly Lys Pro Arg Thr Ala Gin Glu lie Gin Gin Asp Asp 

15 10 15 
Asp Thr 

[00 7 7] E^S^ : 2 mmcomm : ft&tf>«8£ MDNA 

SEJiJ<*)g£ : 5 0 ^ rt^^r A ^/VfB^J : Y e s 

E^JCOS! : Sit T^ir^* : Y e s 

GTATCATCAT CCTGCTGGAT TTCCTGGGCG GTGCGTGGCT TGCCAACGTT 50 
[00 7 8] Smm^r : 3 SE?lJtf>;g£ : 2 1 3 5 
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ga^'J^M : terium glutamicum) 

m<D%t : W£ : ATCC 13032 

KJS<0«« : Genomic DNA «HKS:*1- : mat peptide 

: 514. . 1806 

:^y^f!)!>A ^ ^ A (Corynebac #® Lfc*& : E 

GTTAACGGTT GTGAAAACTC TTTTAAGAAA AGCACTCTGA CTACCTCTGG AATCTAGGTG 60 

aAcrcrra ttcgatttca acccttatcg tgtttggcga tgtgatcaga ctaagtgatc 120 

ACCGTCACCA GCAAAAGGGG TTTGCGAACT TTACTAAGTC ATTACCCCCG CCTAACCCCG 180 
ACTTTTATCT AGGTCACACC TTCGAAACCT ACGGAACGTT GCGGTGCCTG CATTTTCCCA 240 
TTTCAGAGCA TTTGCCCAGT ACATCCGTAC TAGCAACTCC CCCGCCCACT TTTTCTGCGA 300 
AGCCAGAACT TTGCAAACTT CACAACAGGG GTGACCACCC GCACAAAACT TAAAAACCCA 360 
AACCGATTGA CGCACCAATG CCCGATGGAG CAATGTGTGA ACCACGCCAC CACGCAAACC 420 
GATGCACATT ACGTCGAAAC AGTGACAGTG CATTAGCTCA TACTTTGTGG TGGCACCGCC 480 
CATTGCGAAT CAGCACTTAA GGAAGTGACT TTG ATG TCA AAC GTT GGA AAG CCA 534 

Met Ser Asn Val Gly Lys Pro 
1 5 

CGT ACC GCA CAG GAA ATC CAG CAG GAT TGG GAC ACC AAC CCT CGT TGG 582 
Arg Thr Ala Gin Glu He Gin Gin Asp Trp Asp Thr Asn Pro Arg Trp 

10 15 20 

AAC GGC ATC ACC CGC GAC TAC ACC GCA GAC CAG GTA GCT GAT CTG CAG 630 
Asn Gly He Thr Arg Asp Tyr Thr Ala Asp Gin Val Ala Asp Leu Gin 

25 30 35 

GGT TCC GTC ATC GAG GAG CAC ACT CTT GCT GCC GCG GCT CAG AGA TCC 678 
Gly Ser Val He Glu Glu His Thr Leu Ala Ala Ala Ala Gin Arg Ser 
40 45 50 55 

TCT GGG ACG CAG TCA CCC AGG AAG GTG ACG GAT ACA TCA ACG CTT GGC 726 
Ser Gly Thr Gin Ser Pro Arg Lys Val Thr Asp Thr Ser Thr Leu Gly 

60 65 70 

GCA CTC ACC GGT AAC CAG GCT GTT CAG CAG GTT CGT GCA GGC CTG AAG 774 
Ala Leu Thr Gly Asn Gin Ala Val Gin Gin Val Arg Ala Gly Leu Lys 

75 80 85 

GCT GTC TAC CTG TCC GGT TGG CAG GTC GCA GGT GAC GCC AAC CTC TCC 822 
Ala Val Tyr Leu Ser Gly Trp Gin Val Ala Gly Asp Ala Asn Leu Ser 

90 95 100 

GGC CAC ACC TAC CCT GAC CAG TCC CTC TAC CCA GCG AAC TCC GTT CCA 870 
Gly His Thr Tyr Pro Asp Gin Ser Leu Tyr Pro Ala Asn Ser Val Pro 

105 110 115 

AGC GTC GTT CGT CGC ATC AAC AAC GCA CTG CTG CGT TCC GAT GAA ATC 918 
Ser Val Val Arg Arg He Asn Asn Ala Leu Leu Arg Ser Asp Glu He 
120 125 130 135 

GCA CGC ACC GAA GCG ACA CCT CCG TTG ACA ACT GGG TTG TCC CAA TCG 966 
Ala Arg Thr Glu Ala Thr Pro Pro Leu Thr Thr Gly Leu Ser Gin Ser 

140 145 150 

TCG CGG ACG GCG AAG TGG CTT CGG TGG AGC ACT CAA CGT CTA CAA CTC 1014 
Ser Arg Thr Ala Lys Trp Leu Arg Trp Ser Thr Gin Arg Leu Gin Leu 

155 160 165 

CAG AAG GCA ATG ATC GCA GCT GGC GCT GCA GGC ACC CAC TGG GAA GAC 1062 
Gin Lys Ala Met He Ala Ala Gly Ala Ala Gly Thr His Trp Glu Asp 
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170 175 180 

CAC GTC GCT TCT GAA AAG AAG TGT GGC CAC CTC GGC GGC AAG GTT CTG 1110 
His Val Ala Ser Glu Lys Lys Cys Gly His Leu Gly Gly Lys Val Leu 

185 190 195 

ATC CCA ACC CAG CAG CAC ATC CGC ACC CTG AAC TCT GCC CGC CTT GCA 1158 
lie Pro Thr Gin Gin His He Arg Thr Leu Asn Ser Ala Arg Leu Ala 
200 205 210 215 

GCA GAC GTT GCA AAC ACC CCA ACT GTT GTT ATC GCA CGT ACC GAC GCT 1206 
Ala Asp Val Ala Asn Thr Pro Thr Val Val He Ala Arg Thr Asp Ala 

220 225 230 

GAG GCA GCA ACC CTG ATC ACC TCT GAC GTT GAT GAG CGC GAC CAA CCA 1254 
Glu Ala Ala Thr Leu lie Thr Ser Asp Val Asp Glu Arg Asp Gin Pro 

235 240 245 

TTC ATC ACC GGT GAG CGC ACC GCA GAA GGC TAC TAC CAC GTC AAG AAT 1302 
Phe lie Thr Gly Glu Arg Thr Ala Glu Gly Tyr Tyr His Val Lys Asn 

250 255 260 

GGT CTC GAG CCA TGT ATC GCA CGT GCA AAG TCC TAC GCA CCA TAC GCA 1350 
Gly Leu Glu Pro Cys He Ala Arg Ala Lys Ser Tyr Ala Pro Tyr Ala 

265 270 275 

GAT ATG ATC TGG ATG GAG ACC GGC ACC CCT GAC CTG GAG CTC GCT AAG 1398 
Asp Met He Trp Met Glu Thr Gly Thr Pro Asp Leu Glu Leu Ala Lys 
280 285 290 295 

AAG TTC GCT GAA GGC GTT CGC TCT GAG TTC CCA GAC CAG CTG CTG TCC 1446 
Lys Phe Ala Glu Gly Val Arg Ser Glu Phe Pro Asp Gin Leu Leu Ser 

300 305 310 

TAC AAC TGC TCC CCA TCC TTC AAC TGG TCT GCA CAC CTC GAG GCA GAT 1494 
Tyr Asn Cys Ser Pro Ser Phe Asn Trp Ser Ala His Leu Glu Ala Asp 

315 320 325 

GAG ATC GCT AAG TTC CAG AAG GAA CTC GGC GCA ATG GGC TTC AAG TTC 1542 
Glu He Ala Lys Phe Gin Lys Glu Leu Gly Ala Met Gly Phe Lys Phe 

330 335 340 

CAG TTC ATC ACC CTC GCA GGC TTC CAC TCC CTC AAC TAC GGC ATG TTC 1590 
Gin Phe He Thr Leu Ala Gly Phe His Ser Leu Asn Tyr Gly Met Hie 

345 350 355 

GAC CTG GCT TAC GGA TAC GCT CGC GAA GGC ATG ACC TCC TTC GTT GAC 1638 
Asp Leu Ala Tyr Gly Tyr Ala Arg Glu Gly Met Thr Ser Phe Val Asp 
360 365 370 375 

CTG CAG AAC CGT GAG TTC AAG GCA GCT GAA GAG CGT GGC TTC ACC GCT 1686 
Leu Gin Asn Arg Glu Phe Lys Ala Ala Glu Glu Arg Gly Phe Thr Ala 

380 385 390 

GTT AAG CAC CAG CGT GAG GTT GGC GCA GGC TAC TTC GAC CAG ATC GCA 1734 
Val Lys His Gin Arg Glu Val Gly Ala Gly Tyr Phe Asp Gin He Ala 

395 400 405 

ACC ACC GTT GAC CCG AAC TCT TCT ACC ACC GCT TTG AAG GGT TCC ACT 1782 
Thr Thr Val Asp Pro Asn Ser Ser Thr Thr Ala Leu Lys Gly Ser Thr 

410 415 420 

GAA GAA GGC CAG TTC CAC AAC TAG GACCTACAGG TTCTGACAAT TTAAATCTCC 1836 
Glu Glu Gly Gin Phe His Asn *** 

425 430 
CTACATCTGT ACAACGGATG TAGGGAGTTT TTCCTTATAT ATGCCCTCCA CAAATCCCCT 1896 
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ATCGTGTGAG ATGTGTTTCA TAGGTGCCCC CAACGTTGCC TGTTGACTGC AAATTTTCCG 1956 
AAAGAATCCA TAAACTACTT CTTTAAGTCG CCAGATTAAA GTCGTCAATG AAAGGACATA 2016 
CATGTCTATT TCCCGCACCG TCTTCGGCAT CGCAGCCACC GCAGCCCTGT CTGCAGCTCT 2076 
CGTTGCGTGT TCTCCACCTC ACCAGCAGGA TTCCCCAGTC CAGCGCACCA ATGAGATCT 2135 
[0 0 7 9] m^m^r : 4 £ft« : = D*'<?^}) *A ?>V* %t A (Coryneba 

6fi?'JCDg£ : 7 0 2 cterium glutamicum) 

Bffltom :&m : ATCC 13032 

h #d *?- : mm® &®*&-tm^ : transit peptide 

m&ICDWm : Genomic DNA : 514. . 702 

EM 

EH 

GTTAACGGTT GTGAAAACTC TTTTAAGAAA AGCACTCTGA CTACCTCTGG AATCTAGGTG 60 
CCACTCTTCT TTCGATTTCA ACCCTTATCG TGTTTGGCGA TGTGATCAGA CTAAGTGATC 120 
ACCGTCACCA GCAAAAGGGG TTTGCGAACT TTACTAAGTC ATTACCCCCG CaAACCCCG 180 
ACTTTTATCT AGGTCACACC TTCGAAACCT ACGGAACGTT GCGGTGCCTG CATTTTCCCA 240 
TTTCAGAGCA TTTGCCCAGT ACATCCGTAC TAGCAACTCC CCCGCCCACT TTTTCTGCGA 300 
AGCCAGAACT TTGCAAACTT CACAACAGGG GTGACCACCC GCACAAAACT TAAAAACCCA 360 
AACCGATTGA CGCACCAATG CCCGATGGAG CAATGTGTGA ACCACGCCAC CACGCAAACC 420 
GATGCACATT ACGTCGAAAC AGTGACAGTG CATTAGCTCA TACTTTGTGG TGGCACCGCC 480 
CATTGCGAAT CAGCACTTAA GGAAGTGACT TTG ATG TCA AAC GTT GGA AAG CCA 534 

Met Ser Asn Val Gly Lys Pro 
1 5 

CGT ACC GCA CAG GAA ATC CAG CAG GAT TGG GAC ACC AAC CCT CGT TGG 582 
Arg Thr Ala Gin Glu He Gin Gin Asp Trp Asp Thr Asn Pro Arg Trp 

10 15 20 

AAC GGC ATC ACC CGC GAC TAC ACC GCA GAC CAG GTA GCT GAT CTG CAG 630 
Asn Gly He Thr Arg Asp Tyr Thr Ala Asp Gin Val Ala Asp Leu Gin 

25 30 35 

GGT TCC GTC ATC GAG GAG CAC ACT CTT GCT GCC GCG GCT CAG AGA TCC 678 
Gly Ser Val lie Glu Glu His Thr Leu Ala Ala Ala Ala Gin Arg Ser 
40 45 50 55 

TCT GGG ACG CAG TCA CCC AGG AAG 702 
Ser Gly Thr Gin Ser Pro Arg Lys 
60 



[0 0 8 0] 

[gll ] KlBftl i n dill 6. Okb? 

[12] fS2EittpKT 1 0<DttMXm%7jk'f o 
[113] »3HttI CLJte^OH i n dill 6. Okb 9 



[04] gl4EIISpCGKK2 7-3<DimxmL%7F 

IMS) S5ifj:pKT2 2(OffSXg^to 
ime) *6BttpKT2 3©f|«l8**+. 
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[HI] 



L 



*1B 



x 



6 Kb 



H Sm Hp AJ Af St XX Nr Be So d 



1DA1 Af 



Nc H 

1 1 



ALAluI.Af.Afm.Bg^glll.CLaal^ 
StStuPCXhoI 



[03] 



pKTIO 
pKT13 
pKT19 
pKTTO 
pKT21 
pCG116 



^ 

jS Snj H^ApAfS 


I X 




e Sp CIN 


c H 


| 




AH 


4f- 


-i 



IO.it fitt 

7167 

672 
6000 
6500 

933 

800 



Alj\luI.Af.Afln3l.Bein,ChaaI,H.Hindin,HpJIpaI.NcNcoIJ*.Nrur^ra.SmaI.SpSphI 
StStuI,XJChoI 
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[B2] 



m2m 




JpP S XhBi S KSiE 



Si K SnBaXb S P 




BiLBaniHI, Bg.Bglll, E.EcoRI, H.Hindffl, Hp.HpaI. K.KpnI, S.Sall, 
Sa. Sac I . Sm.SmaI, Sp.SphI, P.PstI, XbJCbal 

Hi =? V T l ) 9 * ' 7*9 5 ^ A ATCC13032 

DNABfM" (6.0kbHindinffif>t) 
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[04] 



E Sm B a S P H 




Ba. BamHI. E. BcoRl. H. H i ndl 1 1 , 5. Sa 1 1, Sm. Sea I, P. Pst! 
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[H5] 



£5H 



ESmBaS PH 
11 till 





SraaiaSf 



| Sma I +A f 1 I iSJISr 
Sm Al Af 



A I u I IS St 



E Stn 



T4 V/5f--c$£§ 



Al/Sm Ba S P H 




EI 



ATCC13032 J&^# 
DtVA&T# 



A.I. Alu I, Af.Af III. Ba. BamHI , Bg. Bg 1 1 I . E. EcoR I , H. Hi nd 1 1 1 . Hp. Hpal 
K. KpnI. S. Sill.Sn. Sail. St. Slal. P. Pstl. X. Xhol.Xb. Xbal 
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me] 



S a K Sm/Hp 



K Sm Ba 




Ba/Bg 



'IacZ 




pElacl 

(ll.Okb) II fee* 



lacA 











Exonucleasc&Sl 




MungBcan Nuclcase#t3g 


KJcnow^S 




xhoiaaf 






T4 y e&g 


1 





Smal+Sal Ity&j 



"IacZ 



lacY 




AJAM.Af.Afin, Ba.BamHI ,Bg.BgUI, EicoRI , H?.HpaI, KKpn 1 , PJsi I , 
S.S«d I ,Sm.SmaI,StStuI,X.XhoI , Xb.Xba I 



ATCC13032 StefltDNABftf 
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(51) Int. CI. 5 



C 1 2N 


9/88 




15/17 




15/20 




15/27 




15/54 




15/56 




15/58 




15/60 




15/67 




15/77 


C12P 


21/02 


//(C 1 2N 


1/21 


C 1 2R 


1:15) 


(C 1 2N 


1/21 


C12R 


1:13) 


(C 1 2N 


1/21 


C 1 2 R 


1:01) 


(C 1 2N 
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